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Introduction As is wellknown, hydroxyapatite
(HAp: Ca10 (PO4)6(OH)2) with hexagonal crystal structure has excellent characteristics for adsorbing biopolymers such as proteins and viruses, which are originated from biocompatibility.1),2) From the viewpoint of en gineering application, much effort has been made to use HAp as an adsorbent capable of sustained bioac tivity for high performance liquid chromato graphy.3), 4) The ability of HAp as an adsorbent might be deter mined mainly by the pore structure and the phys icochemical nature of the solid surfaces. These two factors are assumed to strongly influenced by the crystallite size of HAp. Itatani et al.5 ) demonstrated that HAp powders prepared by a spray-pyrolysis technique at 873K using Ca(NO3)2 and (NH4)2 HPO4 solutions consisted of crystallites 30-45nm in size. The crystallite size varied inversely with the specific surface area of the crystalline particles. Differences in the specific surface areas of crystal lites might be related to differences in the pore size distribution. The first aim of this study was to pre pare two kinds of HAp powder with different surface characteristics using cattle bones and reagents un der different wet syntheses and heat treatment condi tions. Juriaanse et al.6) demonstrated that the adsorption function of acidic protein molecules on HAp was mediated by the carboxyl groups or other negatively charged groups of their side chains and that the pro teins were strongly adsorbed on a solid surface with multiple bonding forms involving the carboxyl groups in the side chains.
Generally speaking, the surface active sites of hex agonal HAp for adsorption are classified into two groups.3),4) One is a positively charged site (C-site) which is constituted of two Ca2+ ions located on a rec tangle, 0.942nm in length on the a-axis and 0.344 nm in length on the c-axis. The C-site corresponds to the position of the hydroxyl group on the a-f ace of HAp. The other is the negatively charged site (Psite) which is coordinated with six O2-ions belong ing to three PO43-ions and forming a hexagonal dou ble-triangular array, 0.942nm in length on the aaxis. The P-site corresponds to the position of the Ca2+ ion (Ca I) on the c-face of HAp.
Concerning the adsorption form of the protein molecules with large molecular weights of 104-109 on HAp, negatively charged hydroxyl groups in the 
